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ABSTRACT
Luo, Fei. M.S., Department of Economics, Wright State University, 1999. The 
Economic Development and Environment Degradation in China.
This paper is mainly to present the interrelationship between economic growth 
and environment pollution in China. The past two decades of drastic economic 
development in China has caused many environment problems and inflicted great 
pressure on China’s further development. On the other hand, the deplete of natural 
resources and damages to environment quality have also cost China a big part of GNP 
growth and posed threat to Chinese people’s health and living standard.
This paper also illustrates the reasons for China’s current environment condition. It, by 
employing the theory of Sustainable Development and also analyzing the current global 
environment, criticizes the declaration and indication by the Chinese government of 
“Development and pollute first, then clean next”. Also, it details the irrevocable 
environment degradation in China and advocates the Chinese government to be aware 
that environment pollution destroys the “fruits” from economic development and in fact 
environmental protection promotes economic growth. In general, this paper is trying to 
illustrates the significance of effective and efficient environment policy in China’s long­
term economic development.
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I„ Introduction
Jun-jun, a seven-year old living in the city of Lanzhou in China, gave an 
unexpected answer to a simple question: What color is the sky? She said, “ White. 
Sometimes yellow.” This dialog illustrates a very simple fact that China’s pollution is so 
serious that people cannot even tell the real color of the sky. Lanzhou is the world’s most 
polluted city. It is a place where simply breathing is the same as smoking a pack of 
cigarettes a day. Actually, Lanzhou tops the list is not a surprise for China: Nine of the 
world’s 10 most polluted cities are in this country and respiratory illness is the leading 
cause of death in this country. With this as background, this paper is going to illustrate 
the environment situation in China and more importantly, it will focus on the 
interrelationship between economic development and environmental protection, which is 
a hot debate issue both in the nation and over the world
During the past two decades, China has experienced a drastic increase in the 
economic development. Average speaking, “it has maintained more than 10% growth. 
Even during the Asian financial and economic crisis, it still achieved almost 8% increase 
in GNP annually. Also, it is predicted that this year China can and will hit a 7% 
increase.” (35) Current development trends have been and still are leading to the 
environment coming under intense pressure in many parts of China, especially in the 
urban areas. However, in the race toward economic development, China had until fairly 
recently been following the West’s path: Get rich, and then get clean. And the Chinese 
government has always found reasons to protect this “Pollute first, then control” policy. 
Also, a long period of poverty has led Chinese people to believe that making rich is far
more important than air quality. However, is this a sound belief? Actually, a lot of studies 
have shown that a polluted environment has significant economic and health costs and 
they have galvanized the country to follow a different strategy.
Take a look at China’s current environment situation briefly and you will easily 
realize that the pollution and ecosystem problems are so critical that they need immediate 
attention before they will devastate the whole China’s economic development. One of the 
outstanding and urgent problems now is that electrical power and water supply are 
already severely constrained in certain areas. Also, air and water pollution problems are 
very serious. Although there is law requiring effluent treatment and atmospheric 
pollution control equipment, the real availability and funding are erratic. In addition, 
several years of the big floods have deprived thousands of people’s lives and resulted in 
tremendous economic loss. Especially in the last year, the loss is estimated to be a 
thousand billion Renmingbi. Facing such embarrassing situation, the Chinese 
government has not awakened completely and they still declare that in the process of 
economic development in the development countries like China, it is unavoidable for the 
environment degradation. As a matter of fact, they have not fully recognized the balance 
between economic development and environment protection is necessary to maintain the 
long-term growth and sustainable development is essential for developed and developing 
nations as well.
II. Theory of Sustainable Development 
• Concept of Sustainable Development (SD)
The term sustainable development came into prominence in 1980, when the International 
Union for the Conservation of Nature and natural Resources (IUCN) presented the World 
Conservation Strategy (WCS) with the “overall aim of achieving sustainable 
development through the conservation of living resources” (13). Critics acknowledged 
that “by identifying Sustainable Development as the basic goal of society, the WCS was 
able to make a profound contribution toward reconciling the interests of the development 
community with those of the environmental movement” (15). Taken literally, sustainable 
development would simply mean “development that can be continued -  either 
indefinitely or for the implicit time period of concern” (4). More specifically speaking, it 
means the development with “the existence of the ecological conditions necessary to 
support human life at a specified level of well-being through future generations” (18).
The pursuit of traditional development objectives has undermined ecological 
sustainability in the past, but the new insights suggest that such undermining or 
contradiction can be avoided now and in the future. Therefore, unlike what the Chinese 
government proclaimed, China can actually not follow the developed country’s path to 
“Get rich first, then clean up”.
Based on the definition of Sustainable Development (SD) adopted by the World 
Commission on Environment and Development (WCED), “ sustainable development is
development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” (34, p.43). While the WCED’s statement of 
the fundamental objectives of SD is brief; the Commission is much more elaborate about 
the operational objectives of SD. It states that “the critical objectives which follow from 
the concept of SD” are:
(1) reviving growth;
(2) changing the quality of growth;
(3) meeting essential needs for jobs, food, energy, water, and sanitation;
(4) ensuring a sustainable level of population;
(5) conserving and enhancing the resource base;
(6) reorienting technology and managing risk;
(7) merging environment and economics in decision making;
(8) reorienting international economic relations;
(9) making development more participatory (34, p.49)
This formulation can be said to represent the mainstream of SD thinking. The 
strength of this concept of SD stems from the choice of an apparently simple definition of 
fundamental objectives -  meeting current needs and sustainability requirements. Repetto 
has tried to express the idea of SD as a powerful tool for consensus, which can be 
summarized and rephrased as the followings:
“ The current state of scientific knowledge (particularly insights obtained in the 
last few decades) about natural and social phenomena and their interactions leads 
inexorably to the conclusion that anyone driven by either long-term self interest, or
concern for poverty, or concern for intergenerational equity should be willing to support 
the operational objectives of SD.” (24, p. 17)
Assuming that concern for intergenerational equity coincides with broad 
environmental concerns, and adding concern for local participation to the list, this 
formulation for SD has, in theory, the potential for building a very broad and powerful 
consensus.
• The Premises of SD
Most people now admit that many human activities are currently reducing the 
long-term ability of the natural environment to provide goods and services, as well as 
adversely affecting current human health and well being. Many would also accept that 
grinding poverty is devastating the lives of millions of individuals all over the world. But 
neither these insights have been able to generate a consensus between those concerned 
about environmental issues and those focusing upon economic and developmental ones. 
Basically, the insights that have pushed us toward this consensus pertain to the feedback 
between social and environmental phenomena. There is now a growing consensus that 
“many environmental problems in developing countries originate from the lack of 
development, that is from the struggle to overcome extreme conditions of poverty” (4, 
p. 18). And that “ environmental degradation impoverishes those dependent directly on 
the natural environment for survival, and conversely, that development must be 
environmentally sound if it is to be permanent” (10). Thus, “environmental quality and 
economic development are interdependent and in the long term, mutually reinforcing”
(30), and the question is no longer whether they contradict each other but how to achieve 
this environmentally sustainable form of development.
More precisely, the perception in mainstream SD thinking of the environment- 
society link is based upon the following premises:
(i) Environmental degradation:
■ Environmental degradation is already affecting millions in the Third World, 
and is likely to severely reduce human well being all across the globe within 
the next few generations.
■ Environmental degradation is very often caused by poverty, because the poor 
have no option but to exploit resources for short-term survival.
■ The interlinked nature of most environmental problems is such that 
environmental degradation ultimately affects everybody, although poorer 
individuals/nations may suffer more and sooner than richer ones.
(ii) Traditional development objectives:
■ These are: providing basic needs and increasing the productivity of all 
resources, including human, natural and economic, in developing countries, 
and maintaining the standard of living in the developed countries.
■ These objectives do not necessarily conflict with the objective of ecological 
sustainability. In fact, achieving sustainable patterns of resource use is 
necessary for achieving these objectives permanently.
■ It can be shown that, even for individual actors, environmentally sound 
methods are “profitable” in the long run and often in the short run too.
(iii) Process:
■ The process of development must be participatory to succeed, even in the 
short run.
Given these premises, the need for a process of development that achieves the 
traditional objectives, results in ecologically sustainable patterns of resource use, and is 
implemented in a participatory manner is obvious.
Sustainable Development has become a bundle of mixes: technological changes 
that make industrial production processes less polluting and less resource intensive and 
yet more productive and profitable, economic policy changes that incorporate 
environmental considerations and yet achieve greater economic growth, and so on. In 
short, SD is a “metafix” that should and will unite everybody from the profit-minded 
industrialist and risk-minimizing subsistence farmer to the equity-seeking social worker, 
the pollution-concerned or wildlife-loving First Worker, the growth-maximizing policy 
maker, the goal-oriented bureaucrat, and therefore, the vote-counting politicians.
III. History of China’s Resource Use and Environmental Protection
Historically, China has a long history of exploitation of natural resources. 
“Before the Qin Dynasty (221- 207 BC), more than 50% of Loess Plateau was covered by 
forest (central part of China), and the forest-cover amounted to 80-90% of the entire 
region in the Sichuan and Yunnam Provinces (southwest China)” (7). However, after 
thousands of years, the excessive cultivation, herding and deforestation have caused 
significant deterioration of woodland, grassland and tilled lands. The extensive loss of 
soil and water has also led to the danger of desertification. For instance, national forest
cover at the beginning of the Qin Dynasty (1650 AC) had been reduced from “21% to 7- 
8% by 1949”(7). Also, with the drastic growth of the population, the impact of human 
activities on the environment in the past years has been more rigorous. “The intensity of 
the impact has been estimated at an annual increase of 2.15-2.40% since 1950. In the 
past 2000 years, major flooding has occurred about 1600 times, and major droughts about 
1300 times. Sometimes, the floods and droughts often happened in different geological 
regions at the same time. Statistical results show that the more recent the date, the more 
frequent were the natural disasters, and that the interval between disasters has become 
shorter and shorter.” (27)
In 1972 the Chinese government participated in the UN Conference on the Human 
Environment. Since then a fundamental national environment policy and legislative 
framework has been gradually established. “A Trial Implementation version of the 
primary environmental legislation was enacted in 1979. The Environmental Protection 
Law of the PRC has since replaced this. This law was adopted by the Standing 
Committee of the Seventh National People’s Congress and promulgated on December 26, 
1989.” (12)
In addition to this law, there are three other main statutes for prevention and 
control of water, marine and air pollution. These are:
• The Law of the PRC on the Prevention and Control on Water Pollution;
• The Marine Environment Protection Law of the PRC; and
• The Law of the PRC on the Prevention and Control of Air Pollution
These laws are applied throughout the PRC through the National Environmental 
Protection Agency (NEPA). There are three administrative bases for NEPA in Beijing, 
Nanjing and Guangdong.
In 1973, the first environmental regulations popularly known in China as the 
“Three Simultaneous Regulations” (TSR) were established. The principal of 
simultaneous implementation (design, construction and operation) of pollution control 
measures along side the construction, improvement or expansion of technical devices 
and regional development projects was introduced. The reported official view was that 
the implementation of TSR resulted in improved environmental management and a rise 
in investment in environmental protection. Bearing in mind China’s current emphasis 
on seeking international assistance in pollution control it is difficult to believe this was 
really true.
The EIA system developed in China is an adaptation of existing foreign practices 
for local conditions. Any construction project which may pollute the environment must 
have an EIA that includes recommendations for pollution control /or mitigation. These 
reports are first scrutinized by the authorities in charge of the construction project, and 
then submitted via specific procedures to the environmental authorities for approval. It 
is a thorough but complicated system. Various formats for such reports have been used 
for different projects. Reports may in some cases be made in Performa style or take the 
form of reports in a style more familiar in the West. The programming departments 
before scrutinization and ratification first check these by NEPA or its subordinate 
authority. The reports are not in the public domain and authorities appear reluctant to 
release them. The caliber of the work is therefore open to question.
IV. Energy, Air Pollution and Economic Growth Linkages in China
During 1980-91, China’s economic performance enjoyed an unparalleled pace. 
“Its GNP was growing at an extraordinary 9.3% per year while the world economy grew 
at an inflation-adjusted average rate of 2.8% per year and other Asian countries increased 
their annual GNP by 5.5% during the same period.” (3) China’s speed of change - over 
three times the world average and nearly twice the rest of fast-growing Asia - is virtually 
incomparable in the whole 20th century.
Exceptional economic growth has been accompanied by similarly rapid growth in 
commercial energy use. “While world energy use increased on average 2.5% per year, 
between 1980 and 1991, China increased its annual energy use at a more rapid rate of 
5.3%.”(33) On a per capita basis, the difference between the rest of the world and China 
is even more dramatic. “During 1980-91, worldwide per capita energy consumption rose 
at less than 0.8% per year, and China has grew at five times the world average - 3.8% per 
year.”(33) In its special report, the Asian Development Bank pointed out: “The PRC’s 
ratio of energy consumption to GDP is about 1.8 times that of India and about 5.0 times 
that of Japan. Currently, PRC consumes 1.1 billion tons of standard coal every year”. (2)
Energy intensive economic growth in developing countries has often been 
accompanied by a second, related trend of mounting air quality problems. China’s large 
cities have experienced such negative effects more than other countries, because most 
energy supply facilities are located in or near large cities. As a result, China’s urban
populations are exposed to “a multitude of air pollutants, often at levels that are well 
above World Health Organization guidelines.” (35)
In China’s cities, the most obvious pollution problem is throat choking air 
contamination, much of which is caused by the burning of coal that “supplies nearly 
three-quarters of the country’s energy needs and generates more than 70% of electricity”. 
(16) The worse thing is that China cannot stop this right now and this will remain the case 
for many years to come. The government says that at the end of century, 1.45 billion tons 
of coal will be burned annually. Emission of sulfur dioxide (not counting emissions from 
township and village enterprises-TVEs) was officially put at 23.4 million tons in 1997 
(21). Now, the use of coal as the major energy resource has even caught the world’s great 
attention, because Chinese greenhouse gas emissions account for about ten percent of the 
global total, and are even growing proportionally. Shortly, China is expected to become 
the world’s foremost greenhouse gas producer (35).
This huge share for coal is out of line with developed nations and is also unique 
among developing countries. Along with the extensive consumption of this “dirty” 
energy, it is even burned without emission controls in small industrial boilers and in 
household stoves throughout the nation. China’s factories belch out 28 million tons of 
soot and sulfur dioxide each year, according to government figures. According to the 
statistics made by the World Resource Institute, in aggregate terms, China’s sulfur 
dioxide emissions are eight times as high as Japan’s and particulate emissions are as high 
as those are in OECD countries (35). Since 70% of the coal used in China is bituminous 
with a sulfur content ranging as high as 7%, it is unsurprising that coal burning accounts 
directly for eighty percent of sulfur dioxide and sixty percent of particles (19). Therefore,
little wonder that lung cancer and respiratory disease rank as top causes of death in many 
urban regions and that acid rain has harmed 40 percent of the country’s forests and 
croplands (16).
In recent years, the contradiction between China’s growing energy needs and the 
health of its environment has become increasingly acute, because China’s industry is now 
more concentrated on processing raw materials and the production of infrastructure and 
durable goods, all of which are highly energy intensive activities. And also China’s 
policy contributes a lot to the contradictory relationship between energy use and the 
environment. For a long time, Chinese planners have regarded energy as one of the 
critical bottlenecks to economic development and have ignored the long-term 
environmental effects. Even currently, “the government is still treating energy as the 
main factor to the economic development” (6). They are advocating the growth and 
expansion of energy-intensive industries and employing the increasing consumption of 
energy resources as a significant tool to promote further GNP growth. They did not 
realize that energy caused environmental degradation and in turn, environmental 
degradation could exacerbate energy shortages. Even worse, environmental degradation 
may jeopardize any gains of development and act as an equally formidable limiting factor 
in the long run.
Derived from today’s policy of economic development, it is unavoidable that 
China will still follow the pattern of Great Britain during its early stage of industrial 
development when this first country to industrialize in the modem area saw its energy 
intensity of production grow by several orders of magnitude before falling even more 
than it had risen. Clearly, China will increase its energy consumption in order to sustain
rapid economic growth. However, as a matter of fact, China cannot follow Western’s 
traditional path any more with the current situation of facing the problem of ensuring this 
increase to occur within an energy efficient and environmentally sensitive development 
system. More specifically, there are two aspects of the contemporary situation that 
should be causes for concern in China’s example. First, globalization of markets means 
that China must compete increasingly with production lines in other countries that are far 
less energy intensive. China’s competitive edge may be jeopardized unless improvements 
in energy efficiency are more quickly introduced. Second, the environmental toll will 
escalate if the conventional energy course continues.
The world economy today is far more significant in affecting national 
development than was the case for Britain, Germany, the USA or other countries when 
they were industrializing. Starting from its implementation of open policy, China has 
placed itself in the big global economy system. Thus, the country’s high-energy intensity 
of industrial production, for example, its chemical and steel industries, may put China at a 
competitively disadvantageous position in world markets. Indeed, the industrialized 
countries have actively moved heavy industrial production, such as steel and 
petrochemicals, to the Pacific-rim area. If China is to be competitive over the long term; 
it is essential that its energy intensities decline in the near future, before other countries 
are able to exploit their comparative energy-efficiency advantage to capture emerging 
markets and technologies.
High-energy intensities also have significant implications for energy supply. Even 
though China has large coal reserves, it is important to recognize that they are not large at 
all on a per capita basis. Indeed, China’s coal wealth on a per capita basis is lower than
the world average-248 tones for China compared to 369 tones for the world as a whole
(6). The modem size of per capita fossil fuel reserves restricts China’s capacity to follow 
Westem-style industrialization. Therefore, to prevent the energy supply as a key limiting 
factor to its economic expansion for its growing population, China has to study the 
Sustainable Development thoroughly and implement it based on China’s own situation to 
maintain a sustainable and long-term development rather than a “bubble” and short-term 
one.
V. China’s Environment Situation
China’s rapid industrialization has a dark side. It has inflicted widespread 
environmental wounds that has deterred, is deterring, and will continue deter the 
country’s further development.
• Degrading Air Quality
Bad air quality is now one of the most outstanding problems in China. “The 
concentration of pollutants in the cities is increasing by 10 to 20% per annum.”(16) There 
are several significant emission pollutants in China, each of which has experienced 
different patterns when the nation was undergoing rapid economic growth. Particulate 
emissions have remained relatively constant since the early 1980s, implying a substantial 
increase in controls given the near doubling of coal consumption (33). In contrast, sulfur 
dioxide emissions have roughly paralleled the increase in coal consumption because of 
insufficient sulfur control policies.
Most of the ambient pollutants in China’s big cities are byproducts of coal 
combustion, as coal provides 75% of the country’s commercial energy use and 70% of
the coal used in China is bituminous with a sulfur content ranging as high as 7% (19). So, 
therefore, it is not surprising to hear many environmentalists’ claim that the nation’s 
rapidly expanding coal consumption has posed an irresponsible environmental hazard on 
a global as well as national scale. Moreover, the inefficient use of low-quality high-sulfur 
fuels also contributes to the poor quality of air in almost all of China’s major cities.
The concentrations of oxides of nitrogen (NOx) are also very imposing that they 
are among the highest in major cities. This is not surprising since NOx is closely related 
to heavy traffic. More recent data in late 1990’s indicate that Nox levels have been 
increasing by about 20% a year in the South major cities, including many Economic 
Zones (23). This is mostly due to the rapid increase in motor vehicles in the cities. 
Traffic emissions are in theory monitored using an annual vehicle check and spot road 
checks on vehicle emissions are carried out by the police from time to time. The 
enforcement of the regulations must have been very poorly organized, which can be 
clearly judged by the visible emissions from many vehicles.
Another pernicious pollutant, lead, is always neglected, but in fact, it really is 
growing markedly in China, posing threat to children’s intelligence and aptitudes. 
Anecdotal evidence suggests that ambient lead levels are above Chinese and WHO 
standards in most Chinese cities and that levels have been rising over the past decade as 
vehicle use has increased. In Guangzhou, the average ambient lead concentration 
increased twelvefold between 1988 and 1995, reaching 0.113 micrograms per cubic meter 
(ug/m3). (25)
• Pollution Surge from New Chinese Cars
Over the past decade, the number of trucks and automobiles in major cities has 
increased dramatically, creating a new source of urban air pollution. Even though this 
source is still relatively limited in most of the country, far more auto vehicles are now 
running on the road, emitting particulate, sulfur, carbon monoxide, nitrogen oxides, and 
volatile organic compounds. Especially in big Chinese cities, motor vehicles are a major 
source of emissions. In Beijing, for example, “mobile sources accounted for 40-75 
percent of carbon monoxide, hydrocarbon, and nitrogen oxide emissions in 1989” (38).
The national motor vehicle fleet grew from 3 million in 1985 to more than 10 
million by the end of 1994. Another significantly increasing trend needs to be noticed 
also. Although up to now private automobile ownership are still quite low- less than 2 
vehicles per 1,000 people; it has been growing by almost 50 percent a year (33). That 
number could rise to 400 million in 50 years, as the country’s population tops 1.5 billion, 
says Scott Elliott of Los Alamos (N.M.) National Laboratory. According to his 
calculations, as residents of China trade in their bicycles for cars, the resulting tailpipe 
pollution will harm the entire western pacific and have indirect global ramifications. He 
says: “We compute that cars would bathe the entire western Pacific in ozone, which 
means that Korea and Japan would have ozone levels comparable to those in Los Angeles 
on a bad summer day and ozone from China could even reach North America.” (23)
The additional cars would also contribute significantly to greenhouse warming. 
Elliot estimates that global emissions of carbon dioxide could rise as much as 30 percent. 
Thomas E. Graedel, an industrial ecologist at Yale university notes that Chinese
motorization wold not occur in isolation. He states that Elliott’s calculations do not take 
into account the massive development that China must undergo before it could produce 
and such a large increase in the number of cars. (23)
As mentioned before, lead is also imposing a threat to Chinese people’s health 
especially children. It is usually stated that the main sources of lead in the natural 
environment are “industrial emissions from mining, lead smelting, production of lead- 
acid batteries and cables, and coal use” (6). However, in China, leaded gasoline is a 
growing source of lead emissions. Since China’s gasoline-powered vehicle fleet has 
increased every year dramatically over the past decade, the gasoline demand has gone up 
in almost the paralleled rate. According to World Bank’s statistics, the gasoline 
consumption in China has jumped from about 14 million tons in 1985 to 27 million tons 
in 1994 (33). The worse news is “about half of China’s gasoline production is leaded, 
primarily the higher-octane fuel used in high-compression engine automobiles”. Two 
studies from Fuzhou, Fujian Province have indicated a correlation between automobile 
emissions and elevated blood-lead levels in children (39). Other urban areas in China 
also have reported increases in blood-lead levels as automobile use has increased. 
Studies conducted in Shanghai show that a newborn’s risk of lead poisoning is associated 
with a number of factors, including a family member’s exposure to lead at work, 
proximity to a major traffic way, and household and neighborhood coal combustion (36).
The current vehicle fleet in China is highly polluting, in part because of outdated 
vehicle designs and inadequate emission standards for new vehicles. For example, truck 
engines are based on designs that are more than twenty years old, and most car engine 
designs are at least ten years old. Current emission standards for gasoline-fueled engines
are based on 1978 European and 1981 U.S. standards. So vehicles do not require catalytic 
converters to meet current standards (33).
Therefore, it is obvious that the fast increasing amounts of fleet on the streets in 
China during the past twenty years of fast economic growth contribute a lot to China’s 
degrading air quality.
• Water Pollution
Air pollution is not the only problem. Another China’s big environmental concern 
is the lack of clean water. More than a third of China’s rivers and 90 percent of its urban 
water supplies are dangerously polluted (14). Only a small fraction of China’s industrial 
and municipal waste is treated before being dumped into local waterways.
If needs were the sole indicator of demand, foreign suppliers of wastewater 
treatment equipment could expect a boom in sales in the China market. Currently, the 
waste piled outside cities has leaked toxins into the groundwater. In many rivers, the 
water doesn’t even meet bathing standards (1000 per 100-ml sample), much less 
drinking standards (0 per 100-ml sample) (37). In rural areas, misuse of the water 
supply, fertilizers and pesticides have added to water pollution problems, while poor 
irrigation and drainage practices have turned millions of hectares of land into salt beds. 
The government estimates that 30,000 to 60,000 chemicals are present in various 
concentrations in the country’s major waterway (37). The famous Pearl River used to 
be known as “String of Pearls” has become known as the Poisoned Pearl. Untreated 
industrial liquids, pesticide runoff and, domestic sewage are the major culprits. It has
turned into a garbage stream these days, choked with over two million tons of waste 
water and about 370,000 tons of garbage each day (21).
Because of the rapid development of the economy, the volume of wastewater 
discharges is increasing year by year. “The annual rate of increasing is approximately 
0.7497. It is approaching to eight billion cubic meters by the end of this century.” (9) 
Currently, some wastewater is still not treated before discharge because waste water 
treatment techniques and facilities have fallen far behind the growth of industrial 
production and city construction. For the surface water the main pollutants, such as 
organic compounds having high biological or chemical oxygen demand (BOD, COD), 
ammonia, nitrogen and phenols, often exceed national standards. (14) Sometimes, Cr, 
cyanides, Hg and other heavy metals are also above the national standards.
Surface water pollution in China is one of the critical environmental problems, 
especially in rivers and lakes. Major pollution of rivers started in the early 1970’s. 
Since then the situation has deteriorated year by year. The data in the following Table 1 
indicate the pollution situation in the main rivers in China. This table shows that the 
ratios of waste water to receiving water are much higher (more than 0.22) in the Liaohe, 
Haihe and Yellow Rivers, which are all located in northern China, than in those in the 
south, such as the Yangtze and Pearl Rivers.
Table 1. Ratio of Waste water to Receiving Water under Different Occurred
Frequencies for Main Rivers (37)
River 1980 1990 (Estimate Value) 2000(Predict Value)
95% 75% 50% 95% 75% 50% 95% 75% 50%
Songhe 0.212 0.035 0.025 0.295 0.058 0.041 0.399 0.102 0.069
Liaohe 0.32 0.204 0.144 0.388 0.361 0.254 0.802 0.661 0.466
Haihe 0.239 0.156 0.116 0.273 0.183 0.137 0.197 0.151 0.123
Yellow 0.224 0.049 0.04 0.365 0.099 0.078 0.502 0.195 0.14
Huaihe 0.081 0.045 0.031 0.085 0.059 0.049 0.183 0.112 0.09
Yangtze 0.044 0.012 0.011 0.064 0.018 0.016 0.126 0.036 0.032
Pearl 0.016 0.007 0.006 0.033 0.014 0.012 0.056 0.028 0.024
Major pollutants in rivers include BOD and CPD organic, and some toxic
chemicals, hydrocarbon compounds, such as phenols, oils, cyanides, cadmium and 
heavy metals such as mercury. For example, the excess of Hg in the Yangtze River was 
over 90 percent in 1984, and the highest concentration of Hg in fish was 68 mg per kg. 
It is estimated that the total amount of pollutants received by the main rivers in 1990 
was twice that of the early 1980s, and there will be a further doubling by the year 2000. 
(14)
Municipal wastewater treatment centers in China do not treat river water. Their 
purpose is to treat sewage and any pretreated industrial wastewater that has not reached 
discharge standards. In 1998, municipal facilities treated 929.9 million tons of 
pretreated industrial wastewater, or five percent of the total only. Thirty-four of these 
centers are primary treatment facilities, where filtration and sedimentation are used to 
eliminate physical particles. Experts estimate that around 50 percent of sediment, BOD, 
and suspended particles are filtered out during this process. (9) Some biological 
treatment is done at this stage.
On the one hand, there is tremendous increasing amount of waste water which 
have great potential to pollute the waterways. On the other hand, Chinese people are 
facing the problem of shortage of water supply.
« Shortage of Water Supply
The water pollution, combined with industries’ and the cities’ increasingly 
heavy demands for water, has triggered critical water shortages in Beijing, Shanghai 
and other northern industrial regions, which threaten regional economic expansion.
China covers an area of 9.6 million square kilometers, while its annual average 
rain fall is approximately 6,190 billion cubic meters, i.e. 648 mm in rainfall depth, 
which is 20 percent less than the global average value of 800 mm. Only 44 percent of 
the rainfall forms surface or groundwater run-off. The annual average of reserves in 
China is 2,800 billion cubic meters; this ranks sixth in the world. However, China is 
not abundantly supplied with freshwater resources. The annual water resources per 
capita are insufficient, only 2,630 cubic meters, i.e. one-quarter of the world average 
(88* in world). (8)
The distribution of water resources varies with different regions and seasons 
and the allocation of water resources are unbalanced. The annual rainfall decreases 
from the southeast coast to northwest inland, and the decrease ranges from 2,000 mm to 
200 mm, even to 50 mm, in some individual regions. The precipitation is usually 
concentrated excessively in the summer and autumn. In southeast China, the rainfall 
from June to September is about 60 to 70 percent of the total annual rainfall. More than 
45 percent of the total area in China has an annual rainfall of less than 400 mm per year, 
and groundwater in these areas is an important water source for industry, agriculture 
and people’s daily lives. The exploitation rate of groundwater has been more than 98
percent. Over-pumping has resulted in the water table dropping at an average of 
between one and two meters per year. (37)
Water for domestic, industrial and irrigation purposes is either taken from rivers 
and treated before use or supplied from ground water sources. With the nation’s 
determination and trends toward becoming industrialized one, both the industrial and 
daily demand for water has drastically increased. Also, it is predicted that the demand for 
water for industrial and domestic use will continue to escalate given the current economic 
expansion. Increased industrial demand for water will also give rise to more potentially 
polluted liquid wastes. In the absence of proper effluent treatment or sewage disposal 
river water quality will be impoverished, perhaps to the degree where treatment facilities 
for abstracted water may not be able to remove additional pollutants. Actually as early as 
three years ago, the first signs of water shortage were already beginning to show. 
Whereas investment has taken place to guarantee the supply of water for Hong Kong, the 
extent to which provincial supplies will continue to keep pace with demand is 
questionable. Currently, nearly 300 of the country’s 517 cities experience water 
shortages. Ministry of Public Health figures imply that in rural areas, safe drinking water 
is available to only about one of every seven people (36).
The pollution and decrease in volume and number of lakes are other factors 
causing a water shortage. It is estimated that nearly 500 lakes have disappeared in the 
past 30 years due to change of climate, and errors in catchment and lake management. 
About 15 percent of total storage capacity of freshwater were lost due to the lake 
decrease.
On one hand, with the further economic growth, the gulf between the 
increasing demand for water and the shortage of water resources is becoming 
increasingly wide. On the other hand, water shortage is becoming an important limiting 
factor for the development of industry, agriculture and the economy. Meanwhile, water 
pollution due to the discharges of wastewater from homes and industry aggravates the 
gulf between the demand for water and its supply.
• Shortage of Resource
During the past decades, China has achieved an average 1.8 % natural 
population-growth rate every year. By the year 2030, the total population of China is 
expected to reach 1.5 billion with an elderly population (age 60+) of 350 million. The 
pressure of population growth not only poses a heavy burden on China’s economy, but 
also on China’s life-support system.
Today, the level of per capita natural resources in China is in decline and will 
decline even further and faster with further expected degradation of ecosystems. For 
example, “the ratio for land resources per capita in China is only one-third of the world 
average, for water resources a quarter, for forest resources one sixth, and for forest 
reserve only on eighth”. (6) It can be recognized from these facts that China faces many 
more difficulties for development than other countries.
China is covering so much farmland with concrete, so it may not be able to feed 
itself from its remaining and shrinking 100 million or so arable hectares -  0.08 hectares 
per capita -  particularly given the increase in the amount and range of food that millions 
of people released from poverty now expect to eat. This agricultural success under
pressure undoubtedly played its part in population growth, a fact that in itself should deter 
any simple “too many mouths” thesis. Nor is the intensifies of cultivation -  the tiny size 
of smallholder plots and the care which is bestowed on each —necessarily an obstacle to 
good land management.
• Waste Management
Clearly one of the implications of accelerated economic growth is fast 
increased waste production. Lacking of the proper waster-treatment practices, China 
now has an immediate problem with the disposal of untreated solid waste. In 1997, 
industry (not counting TVEs) discharged 22.55 billion tons of waste-water, containing 
1,897 tons of heavy metal, 1,238 tons of arsenic, 2,658 tons of cyanide and 57,748 tons 
of petrol pollutants. Industrial solid waste (not counting TVEs) amounted to 620 
million tons. More than six billion tons of accumulated, indisposed industrial solid 
waste are estimated to lie covering some 56,000 hectares of land. (20) This aspect of 
environmental control is dealt with in different but still very traditional ways in the 
cities and rural area.
In the cities, there is one critical deficiency in the monitoring of post-landfill 
operation. The municipal health departments and environmental protection bureaus 
(EPBs) regulate the collection of industrial and domestic waste. There is emphasis on 
waste minimization and recycling and much of the waste goes to landfill. There is also 
a trend in some areas towards incineration. The monitoring of the landfill is the 
responsibility of the EPBs only during operational phases and it is not clear that any 
other department has responsibility for monitoring once the landfill is full and
rehabilitated. This thus has raised the question as to the extent of post-operational 
monitoring for potentially toxic leaches and volatile or explosive gases. This may have 
implications for water supplies. Since it is possible that landfills in certain locations 
could (if not properly controlled) releases pollutants into the rivers or ground waters 
which provide water supply.
In rural areas, domestic waste disposal is largely uncontrolled. Much emphasis 
is apparently placed on the composting of domestic wastes for use on the fields and this 
is most certainly the very traditional method of waste disposal. Industrial waste from 
rural factories is also under the remit of the EPB for the area. The factories are required 
to register with the local government. However, the extent to which the authorities are 
aware of the presence or location of all rural enterprises is not clear. Observers have 
also noted the lack of manpower in enforcing the regulations. (32) It seems unlikely that 
the authorities are making effective controls in the rural areas.
In early 90’s, a regulation was issued to forbid importing either domestic or 
industrial wastes from Hong Kong, Macaw and Taiwan, most of which is pushed by 
financial incentives. Before this regulation, wastes already accepted in certain quarters 
had caused serious environmental problems though there is no documentation. The 
regulation requires importers to apply to provincial EPB for permission to import. 
Where waste has already been imported, it must be registered. It is not clear how 
disposal of toxic or hazardous wastes is handled. The presumption is that much is 
stored and the remainder may be dumped without control.
• Dust
Cement production in the cities has increased and is predicted to continue to 
increase significantly during the last decade of this century. Emissions from dusty 
industries have risen greatly in many areas and the wholesale clearance of many areas 
for development has exposed large areas of land. During dry periods this will lead to 
the entrapment of much dust into the area from exposures of bare ground. In wet periods 
erosion of the bare slopes may result in much suspended material being transferred to 
watercourse with a consequent impact on water quality.
Airborne dust levels have increased. Dust deposition rates are much higher in 
certain municipalities. Global atmosphere tests revealed that the five cities of Beijing, 
Shenyang, Xian, Shanghai, Guangzhou were among the 10 cities worldwide with the 
highest levels of dust pollution. (39) The main sources of dust are quarrying activities, 
the increasing dusty industries coupled with economic development and the booming 
building and all different kinds of road construction. In Shanghai, the construction of 
inner city circuit freeway, the expansion of commercial center, the widening of the 
main street in the downtown and the development of suburban areas all contribute to 
the highly increasing dust concentration in the air above the city and its surrounding 
area. Although based on the statistical yearbooks, the situation in Shanghai is to some 
extent being controlled by greater emphasis on containment of dust at source. 
However, casual observation of the situation on the ground does not bear this out. The 
methods of gathering information for the annual statistics have not been subject to
scrutiny and thus the trend shown in the literature may not be a true reflection of the 
real situation.
• Acid Rain
The problem of acid rain in China is another one that cannot be neglected. The 
main precursors for acid rainfall are sulfur dioxide and to some extent oxides of 
nitrogen. The incidence of acid rainfall increased over 10% between 1991/92 in some 
main cities (32). Compared to in the 80’s when the acid rain occurring was around 40% 
of the time, in the 90’s when the economic open policy has been deepened and the 
national economy has experienced an unprecedented growth, the average incidence of 
acid rain has been over 55%. (32)
• Noise
In China, although in theory the regulations exist to control industrial and 
environmental noise, it appears to be a lower priority than other forms of pollution. In 
terms of industrial safety and occupational health, noise is not perceived by the work 
force as a health hazard and enforcement of working practices to avoid hearing damage 
is not very effective. According to surveys conducted in 40 cities, the sound level was 
over 55 decibel on the average with road noise making up 30.2 percent, everyday life 
noise 42.9 percent, and industrial and other sound, 26.9 percent. (20) Therefore, any 
visitor to the main cities of China has probably noticed that the municipal areas are 
much noisier than the developed countries.
VI. Sacrifice of Environment for Economic Growth
During the past twenty years since the beginning of Economic Reform, the growth 
of economy is always of more concern than the possible environmental effects of that 
growth.
• Environment Controls Submissive to Achieving Government-Mandated Growth 
Rate
Even though the Chinese government is always fluent in the discourse of 
Sustainable Development and declares itself committed to reconciling continued 
economic growth with protecting and even regeneration of the natural environment, 
actually it never did. For a long period, China’s policy has been indicating that their 
recognization of environment protection just limits to that the country will switch over to 
environmental protection until it has increased the people living standard to a certain 
level and it will still be in time. There was a very typical example to prove that when the 
city of Lanzhou, the aforementioned most polluted city in the world, was trying to shut 
down the polluters. Last winter, when air pollution reached a critical level, Lanzhou’s 
environmental agency ordered more than 100 factories to close temporarily. But it was 
also a time when each city in China had to reach a government-mandated target of 8% 
growth, and Lanzhou is home to several of the largest state-owned enterprises, including 
a giant oil refinery and a steel plant. “It was very, very hard to shut down the factories,” 
says Yu Xionghou, the director of the Lanzhou Environmental Protection Bureau, who 
describes strong resistance not only from the factory managers but also from other 
government departments intent on meeting their economic targets. So what Yu can do? 
Finally, Yu tried another tack: public outrage. He called local journalists and told them
how the large factories were endangering people’s health and refusing to stop doing so. 
The usually restrained press went after the companies with relish, and the loss of face for 
the factories spurred them to halt production. From this example, it is so clear that 
environment is usually sacrificed to achieve a government-mandated economic- growth 
target. ( Heard From Radio in Chinese Station)
• Much Less Investment in Environment Compared to Investment in Economic 
Growth
The investment by government to environment issues also shows how much it is 
concerned about the environment. The implications for the environment of the lack of 
investment in pollution control and enforcement is dire especially when viewed against 
the massive scale of investment in industrial development and production. Energy is 
inefficiently used and the scale of waste production (solid, liquid and atmospheric) is 
huge. Although the environmental control systems are theoretically in place, casual 
observation seems to indicate that to a large extent, events are uncontrolled.
• Adoption of Lenient Standards To Attract Foreign Manufacturers
In order to attract foreign investment and deepen the economic openness, the 
government adopts more lenient standards in the control of environmental degradation 
for foreign manufacturers. On the other hand, the industrialized countries’ tight 
environmental standards are proclaimed to have reduced their domestic producers’ 
competitiveness and give rise to their relocation to countries like China which has not 
put that much emphasis on environment regulation.
• Loose Regulations to Promote Domestic Industrial Production
While the Chinese government has begun to deal with the pollution problem, it 
cannot be said that it is doing so with great energy or vigor. Not until 1991 were laws 
enacted requiring users to obtain permits before discharging wastewater into lakes and 
rivers, and the penalties haven’t been strong enough to dramatically reduce the 
enormous amounts of waste being illegally dumped.
As commonly known, the relationship between regulatory strictness and pollution 
intensity is negative by using the effective levy as a proxy for all the regulations applied 
to industrial enterprises. Controlling for other factors, effective levies have had 
significant effects on the pollution intensity of production across China’s provinces. Each 
1- percent increase in the effective water-pollution levy yields a 0.8 point percent 
decrease in chemical oxygen demand intensity per unit of output. It does not matter 
whether the increase in the levy originates from increased penalties or tightened 
enforcement. Each 1 percent increase in the effective air pollution levy yields an 0.3 
percent decrease in sulfur dioxide pollution intensity, an 0.8 percent decrease in 
particulate pollution intensity from coal burning, and an 0.4 percent drop in particulate 
pollution intensity from production processes. Pollution intensities are significantly lower 
in provinces with higher effective levies, and since 1987 they have fallen in provinces 
where levies are rising. Thus regulation makes a significant difference in lowering 
pollution intensities. (33)
In China, fines levied on polluters are so meager that typically it’s more cost- 
effective for a factory to pay the fine than to purchase, install and operate pollution-
control equipment. Fines for discharging waste water are a mere 10 fen (1.2 cents) per 
cubic meter. That’s considerably lower than the cost of treating the waste water, which is 
in the order of 80 fen per cubic meter for primary and secondary treatment. In some 
cases, even if a Chinese factory imports machinery that comes with pollution-control 
equipment attached, that equipment often sits idle. “I visited one factory that had 
installed a waste-water treatment system but it was not being used,” says Shaun Xie, 
office manager in Shanghai for Canadian consulting firm Golder Associates. “The 
managers said it was cheaper to pay the fines and let it just sit there and do nothing rather 
than pay to maintain and operate the equipment.” (22)
Therefore, in this country, although regulations exist to protect the environment 
and to fine and tax the polluters, in essence the regulations especially their 
implementation are so loose that few people ever pay attention to those laws and 
regulations. The past tens of years of growth rate is entirely based on the sacrifice of the 
environment quality, so it is not surprising at all why the child mentioned at the 
beginning of this paper doesn’t even know what color the sky is.
VII. Economic Costs of Environment Pollution
Although Chinese government thinks that raising people’s living standard is more 
important at the present stage and it will not be too late to clean up the air and water after 
the nation catches up with the developed countries economically, amounts of facts have 
shown that China’s polluted air and water has cost it billions of dollars and seems to have 
cancelled out a major part of GNP growth. China refrains from considering the functions 
of environmental protection measures in terms of GDP, but beneficial results are
nonetheless included in related growth figures. Assuming no overall environmental 
deterioration, China’s GDP would have risen by some 1-2 percentage points. (39) With 
the industrialization of the country, environmental problems are threatening to limit 
future economic growth by destroying natural resources like forests, soil and water 
sources (degradation of production-support systems).
Statistics show that pollution kills over 200,000 tons of fish, shrimp and shellfish 
every year, with economic losses in the billions of yuan. A survey conducted in 15 
provinces, autonomous regions and municipalities directly under the central government, 
indicated the country faces extinction of fish in its 2,800 kilometer length of 29 rivers, 
and water quality in 25,000 kilometers of rivers was not up to fishery standards. Heavy 
pollution resulted in 45.5 million kg of dead fish in 327,000 hectares of national 
freshwater fish farms. (20) According to Vaclav Smil, one of the foremost western 
watchers of China’s environment situation, the real costs of pollution are in the range of 
12-15 percent of GNP (28). Chinese researchers calculate that the costs of pollution can 
eat up about 3.5% of gross domestic product. Counting the cost of workers’ sick days 
and health care for pollution-induced diseases, as well as the amount of forests and 
farmland lost to environmental degradation, the World Bank estimates that the price is as 
high as 8% of GDP, effectively canceling out China’s economic progress (33).
In addition, China has suffered from loss of foreign markets because the polluted 
environment in this nation is believed to have damaged the quality of some products, 
which require a clean environment to produce.
VIII. Environmental Protection Promotes the Economic Growth
The theory of Sustainable Development actually implies that more attention to 
environment issues will actually promote a nation’s economic growth. The major 
objective of SD is to achieve “reviving growth” not just for this generation but for all 
the generations. It clearly states that a growth with good quality will bring about 
sufficient energy supply, a maintainable population and better international economic 
relations and so on. A good quality growth means growth without destroying or 
depleting or polluting natural resources. Therefore, economic growth with good quality 
is just like a beneficial cycle - real economic growth needs good environment and 
environment protection leads to more sustainable and prosperous economy.
From other countries’ past experience, it is also clear that environmental 
protection has resulted in the more economic growth. After making an in-depth 
analysis and evaluation of the positive and negative influences the environment ahs on 
economic growth, an official with OECD noted that appropriate environmental policies 
yield direct output. “Decreased costs and increased output resulting from US 
environmental policies in 1978 were valued at US$2.8 billion. According to French 
estimates, reduced losses resulting from pollution led to an increase of the nation’s 
GDP by 0.7-0.9 percent between 1970-78.” (39) Although China never noticed that 
before, China’s recent attention to its environment situation, derived from worldwide 
pressure has received some economic beneficial results, especially more inflow of 
foreign investment and funds.
In becoming a more open society, both economically and socially, China has to 
acknowledge and assess its numerous environmental shortcomings. The Chinese 
government is starting to be aware of specific environmental issues that can or will 
affect its country. Issues of concern include chemical waste disposal, water treatment, 
air pollution and global warming. PRC’s Environmental Protection Agency, the 
national regulatory agency for environmental policy is modeled after the U.S. EPA. 
According to U.S. Embassy officials in Beijing, China has tailored many U.S. EPA 
regulations to meet specific concerns of the Chinese government. The government 
hopes these efforts will attract greater international investment. In effect, for the past 
decade, cleaner energy and production have been a major focus of bilateral and 
multilateral aid to China. Hundreds of millions of dollars have been provided in finance 
and expertise for “brown” environmental projects to clean up some of 
industrialization’s mess. This has also involved substantial technology transfer -  for 
example, Japanese desulphurization technology. (38) Environmentally efficient 
technology has been transferred through industrial joint ventures too.
Beyond the threat poor environmental policies pose to the nation and its people, 
China is also starting to understand the potentially adverse impact such ineffective 
policies may impose on international business opportunities. Therefore, the government 
also encourages the technical invention to improve the environment situation. For 
example, a technique is invented for recycling plastics to produce fuel oil and another 
for processing domestic garbage residues into building bricks.
Therefore, Chinese government should learn from both the theory of Sustainable 
Development and their own experience that the more attention to the environment, the 
more economic opportunities it will get.
IX. Obstacles to China’s Environment Protection
• Government’s Attitude Towards Environment Control
Before doing anything, the government should change its attitudes towards the 
environment. China always claims that the developed countries used to have the same 
stage as China now has when the country pays more attention to economic development. 
However, after tens of years of pollution, even the country itself sees that this high 
economic growth is being accompanied by widespread and severe environmental 
degradation in both rural and urban areas with increasing pollution of air, water and land. 
The situation is approaching to the unbearable degree and obviously, China’s 
environmental stress in the next century will become a major restrictive element of the 
modernization progress. Therefore, even though at the present time, China is unable to 
pool additional energy, resources and funds to solve the problems immediately, it is not 
true that a developing country like China will have to ignore current environmental 
degradation to await some level of future economic development. According to the 
concept of sustainable development, these countries, including China, can draw fully on 
the experiences of developed countries. China can use environmental protection 
technology of developed countries, which has been demonstrated to be effective in 
reducing industrial pollution. China can also use environmental management systems of 
developed countries which have been demonstrated to be successful in order to overcome
China’s disadvantages, such as a dualistic structure, more flexible standards, and so forth. 
Therefore, the government’s statement that China is unaffordable to put money for 
environment controls now is completely ungrounded.
• Lack of Central Strategic Planning
The main obstacle to practice China’s environment protection is the lack of 
central, systematic, long-term governmental planning. In the past ten years, China stated 
all the time that one of China’s main environmental objectives was to create an 
administration that can provide the basis for strategic environmental planning. At 
present, however, there is still a lack of environmental hardware for monitoring and 
controlling pollution. Moreover, the incentives to invest in such technologies have not 
been present and a greater emphasis on enforcement will be required to encourage more 
efficient controls. The authorities may claim to have the problems of, say, waste-disposal, 
under control. Bearing in mind that there is little or no effective centralized strategic 
planning, it is really hard for people to believe that saying.
No real central planning in either national or city levels especially damages the 
urban areas. Because the growth of commerce, trade and service industries in 
municipalities produces more job opportunities, the populations in the main cities in 
China, like Beijing, Shanghai, Guangzhou, have expanded from a few tens of thousands 
to millions or even to tens of millions. This will result in an even more rapid degradation 
of the municipal environment if the proper environmental planning controls are not 
exerted right away.
In China, in theory the power to exert control over industrial facilities and traffic 
is encapsulated in the law. However, without a government-empowered systematic 
approach to monitoring and enforcement, the ability to control the atmospheric 
environment will be lost. In the short run, the flexible approach may be seen by the 
authorities to be adequate. But in the long run, the current enforcement measures are far 
from enough effectiveness.
• Ineffective Enforcement Mechanism of NEPA
There is an extensive range of standards and regulations but the enforcement 
structure is not so well defined. Also, although on occasion, central government has been 
willing and able to act fast -  as witnessed by the overnight closure, in 1994, of 542 
enterprises along the grossly polluted Huai River, routine enforcement mechanisms are 
very weak.
The national Environment Protection Agency (NEPA) is, in Chinese government 
structure, a third ranking institution (after State Commissions and Ministries) whose 
head is only of vice ministerial status. At the apex of a hierarchy of county and 
provincial level environment protection bureau (which in fact report to local 
government), it has less than 300 employees at national level and is expected to cover its 
own costs from pollution fines imposed on industry.
Every government ministry has an environment department that is supposed to 
coordinate with NEPA. The national agency and local bureaus are charged with 
enforcing “end of pipe regulatory mechanisms”, imposing fines for effluent discharges. 
The fines are generally too low to deter and particularly ineffective against state-owned
enterprises which have not been required to show a profit. Once the environment 
protection bureau has deducted its collection charge, most of the fine is supposed to be 
returned to the fined workplace for investment in cleaner technology. However, cases 
have been reported of local government leaders borrowing the money to invest in other 
money making government ventures (11). Moreover, township and village enterprises -  
the small and almost completely unregulated firms that have proved a powerful dynamo 
of economic growth -  are often serious polluters but effectively fall outside the 
inspectorate system. According to the most widely covered survey of China’s industrial 
pollution on February 1997, there are only 40.19 percent of the effluents from TYE that 
are treated before discharges. At the same time, TVE has increased so fast that it has 
already become the one of biggest polluters in China. Local environment bureaus have 
TVE departments but there are simply too many enterprises for them to monitor. (2) 
Furthermore, local government, sometimes being a joint owner of the enterprises and 
very often dependent on them for revenue through informal levies, has an interest in 
protecting the firms from regulation.
NEPA, in short, does not yet have an effective mechanism in place. Although 
there is no doubt that many, probably most, NEPA officials are sincere environmentalists, 
there are limitations to what can be achieved by central fiat and its limited power. This 
agency has been gaining little political influence in the central government, but it still has 
the power only to suggest changes and supervise policy. Recently, its mission has 
become even harder as the economy slows and the imperative to keep people working 
weighs against the need to shut down the inefficient factories.
• Limited Rights For People’s Say About Environmental Issues
In the west, environmental awareness spread over the last thirty years from the 
grass roots upwards. The grass roots may have been distinctly middle class, but the 
earnest bottle re-cyclers of thirty years ago nonetheless managed, in a remarkably short 
space of time, to elicit at least lip service to their ideas from governments around the 
world. In China, ideas flow in a different direction. A tiny (but perhaps, nonetheless, 
very important) non-governmental green sector is emerging, but government firmly 
retains the green initiative, where it is vulnerable to a fully blooded technocratic 
centralism. The Three Gorges project to dam the Yangtze River for flood control and 
hydro-electric power generation may appear the supreme example of the technocrat’s 
belief that big is beautiful. That project is dwarfed by plans under consideration to dig a 
1,000 kilometer canal to divert water from the Yangtze to the thirsty north’s Yellow river, 
whose lower reaches now run dry every Spring. (7)
The ineffectiveness of environmental regulation may be overcame when ordinary 
Chinese people come to have a greater say in deciding what level of environmental 
quality is acceptable. A recent unofficial survey of Beijing and Shanghai citizens found 
that more than half though economic development “could be slowed down” to 
accommodate environmental concerns. This is not the “get rich quick” attitude that 
westerners are often quick to ascribe to China.
X. Suggestions of Improving China’s Environment
China is a developing country and during its path of development, it has to 
employ some development theories, adopt some experiences and take some lessons from
developed countries. If China still insisted on following the developed countries’ old 
road of several decades ago, it is unavoidable that it would pay huge costs in the near 
future. Therefore, some suggestions are submitted here.
More Exposure to Outside World
China has closed itself from outside for almost 40 years and now despite the open 
policy, this policy does not apply for the news and media. A lot of environment accidents 
are covered from outside world and Western media has no way of reporting those 
environment problems. It is until recently that some chemical accidents in China began to 
be known to the Western media that have levied some pressure on industry to improve 
and most chemical accidents in China went unreported elsewhere in the world. Therefore, 
China should allow more international media staff stationed in China and let others know 
what happened to China’s environment. By this way, the whole country would have 
more awareness how serious the problem is and more people in the society can participate 
in the battle to solve the problem.
Restructuring of Chemical Industry
One of the most significant polluters in China is the chemical industry. In order 
to reduce the pollution, the restructuring of the chemical industry is very essential. The 
restructuring should include the shutdown of many of the under-funded, inefficient, and 
non-competitive plants that contribute greatly to China’s air, ground, and water pollution. 
The lost chemical production can be replaced by modem joint-venture plants who are 
using equipment and establishing procedures in line with Responsible Care guidelines. 
(21) Meanwhile, the large state-owned chemical companies, though they cannot be taken
down altogether immediately, should be slowly modernized through joint ventures and 
stock listings.
• Legislative Changes
Another significant change that China needs is legislative framework for 
environmental protection in China. It is not just passing new environmental legislation in 
the area of air pollution and solid waste or drafting legislation regarding water pollution 
and other. Instead, the law or regulation should include more specific punishments for 
those polluters. Experts should be organized to consider some Criminal Code provisions 
on environmental crimes.
Chinese environment law should become tougher and tighter in the sense that not 
only the law should include some provisions for imposing criminal sanctions on persons 
responsible for causing serious environmental damage, the enforcement of the law 
should be more effective. Currently, these provisions are scattered throughout various 
environmental statues and the Criminal Code of 1979. Several conceptual and practical 
questions have arisen, however, regarding the application of criminal sanctions to 
environmental damage; current law is largely silent on such matters as liability of legal 
persons (corporate entities), liability for indirect effects of polluting activities, and 
liability in the absence of either intent or negligence. (12) In the meantime, cases 
involving the actual imposition of criminal sanctions on polluters are very rare.
A want of environmental muscle in the past meant that projects were completed 
without reference to environmental standards and retrofitting to comply with 
requirements. This situation should change and there should be mechanisms in place
(such as the EIA) to ensure that for all the projects the environmental problems are 
ironed out at an early stage.
• More Effective Measures
In addition to the legislative framework, effective measures also need to be carried 
out throughout the whole country. Water shortage and water pollution, in China, are two 
of the most important environmental problems and directly limit the development of 
industry, agriculture and economy. Facing the amounts of waste water and shortage of 
water supply, the combination of waste water reuse and water saving can be an effective 
measure for reducing water pollution and water shortage in China.
With the development of industry and the economy, the amounts of wastewater 
from industry are increasing annually. Wastewater reuse can be one of the most 
important ways to reduce the discharges of industrial wastewater and to solve the water 
shortage problem. In principal, most industrial and almost all domestic wastewater can 
be reclaimed by appropriate treatment technologies. Municipal sewage can be treated and 
reused for agriculture irrigation. Domestic and some industrial wastewater can be treated 
and reclaimed for toilets, watering, urban vegetation and some recreation. Municipal and 
industrial waste water treated by using specific methods can also be used for some 
industrial purposes, e.g. cooling water, recycling cooling-water systems and even for 
some processes. Before putting the measure for wastewater reuse into practice, feasibility 
studies on industrial wastewater reuse should be undertaken first to research whether this 
is a practical and economic way of solving water shortage and water pollution problems
Water-saving management systems also need to be set up in cities in China to save 
water. Along with that, corresponding water-saving managerial authorities should be set 
up in each province and autonomous region. For many big industrial water users and 
some responsible authorities special departments or personnel who are responsible for the 
water-saving job ought to be identified at the same time. In industrial sectors, the average 
recycling rate of industrial water is less than 30 percent (17); hence there is great potential 
for saving water. Therefore, it is necessary to develop water-saving facilities, 
technologies, equipment and apparatus.
• Long-term Systematic Plan and More Government Budget
More governmental budget and financial funds are needed for environmental 
protection. The government should set up a long-term systematic plan and more 
ambitious program to clean up the country’s air first before it declares a more ambitious 
target of economic growth rate. In Shanghai, for example, some large factories and plants 
should be moved to outside the city and the city should adopt an aggressive tree-planting 
program to achieve fewer particulate- the grit that can cause lung cancer in the air. The 
city should immediately do something to reduce the alarmingly big amount of lead in the 
air, which is at a level that can cause retardation in children.
Faced with the risk of damaging a generation of children and wasting hard-won 
growth, the central government should put forth some really effective and impressive 
plan. The factories that pollute most can be shut down right away and the projects that 
have environment problems should be stopped.
Conclusion
The course of industrialization has environmental costs. But whereas Europe and 
North America counted those costs over a hundred years and more, in China the process 
is on fast forward. The present important and urgent question facing China’s policy 
makers and enforcers is not whether China can industrialize and undergo ecological 
modernization at the same time but rather it is imperative for China to take the two paths 
simultaneously and how. As China’s 1.3 billion people use more electricity and drive 
more cars, the world is feeling the effects and is pitching in. Japan, suffering from acid 
rain caused by clouds of sulfur blown over from China, is donating $343 million and new 
equipment to help China clean up. ( Chinese News in Chinese TV)
At the modem society, environmental issues have become increasingly correlated 
with social and economic activities at the global level, and their consequences are more 
complicated than degradation and pollution caused by simple economic exploitation. In 
other words, the development of a modem urban, industrial civilization, the 
consumption of energy in large quantity, regional development and environmental 
pollution have affected the entire relationship between man and nature, the relationship 
between man and man, the relationship between region and region, and the relationship 
between generation and generation. The deterioration of the environment has become 
one of the gravest global problems for the next century. In this situation, China should 
not put itself in a position where every other country is blaming it for destroying our 
living environment.
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